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Abstract 
 
 This study determined the nationwide trends in unintentional injury deaths of adult Finns. For this purpose, we obtained from the Finnish Official Cause-of-Death Statistics (OCDS) the data for persons 15 years of age or older whose deaths occurred between 1971 and 2016 due to an unintentional injury. 
During the study period, a steep decline occurred in road traffic crashes. The death rate (per 
100,000 persons) of women’s road traffic crashes was 16 in 1971 but only 2 in 2016. Traffic 
caused much more deaths in men than women, but the declining trend in men’s death rates was also 
clear, from 46 in 1971 to 7 in 2016. Concurrently, falls became the leading category of 
unintentional injury death in both genders. In women, the rate of fall-induced deaths increased from 
16 in 1971 to 23 in 2016.  In men, this rate rose from 14 in 1971 to 29 in 2016. 
Unintentional injury deaths in road traffic crashes declined drastically among adult Finnish 
population in 1971-2016. In contrast, the increase in their fall-induced deaths was of concern. 
Effective preventive actions should be started to control this development. 
 
Keywords: Adult Finns; Secular trends; Unintentional injury deaths 
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Introduction 
 
Injuries are substantial health concern, a common cause of impairment, disability and years of life 
lost, and a major contributor to health care costs [1-10]. In Finland, over 1.2 million accidents, assaults or self-harms result in physical injury annually and unintentional injury is the leading 
cause-of-death for persons aged 15 to 44 years and the fourth leading cause-of-death among all age 
groups combined [8, 11]. Although the injury-related mortality rate declined in the 20th century [5, 
9, 10], the rate has increased since 1990s [1, 3, 5, 6, 12]. 
Previously we reported that unintentional injury deaths of adult Finns in road traffic crashes 
declined in 1971-2008 while poisoning deaths due to alcohol and other substances increased [8]. 
We have now followed the nationwide database for 46 years (to the end of 2016) to assess the 
current secular trends in unintentional injury mortality rates among persons 15 years of age or older 
in Finland, an EU-member country with a well-defined Caucasian population of 5.5 million people. 
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Methods 
 
 
We obtained from the Finnish Official Cause-of-Death Statistics (OCDS) the data for persons 15 
years of age or older who died because of an unintentional injury between 1971 and 2016. This 
statutory register has been computer-based and unchanged since 1971, and since its inception, it has 
been updated and reviewed for data quality by the Cause-of-Death Bureau at Statistics Finland [11]. 
The Finnish OCDS contain data on age, sex, marital status, place of residence, and place, cause and 
time of death of the deceased.  The main categories of death from unintentional injury are road 
traffic crashes, water traffic crashes, falls, drownings, alcohol poisonings, and other poisonings. 
For deaths from intentional injury, the main categories are suicides and homicides. 
The Finnish OCDS are, in practice, 100% complete, since each death, its official certificate 
(issued by the physician who certified the death), and the corresponding biographical data in our 
computerized population register are cross-checked [11]. The accuracy of the data is, in turn, 
maximized by three independent examinations of the codes of the death certificate [7, 8, 11].  In 
injury-based deaths, the accuracy of the Finnish death certificates and their cause-of-death codes are 
verified further by autopsies performed in over 90% of these deaths [7, 8, 11]. 
The mortality data were drawn from the entire 15-year-old or older population of Finland, which 
was 3 504 845 in 1971 and 4 600 203 in 2016 [13]. Thus, the below given absolute numbers and 
rates (per 100,000 persons) of deaths were not cohort-based estimates but true descriptions of the 
entire target population, and therefore, the study, in full agreement with our previous studies [7, 8], 
did not use statistical analyses with confidence intervals intrinsically needed for cohort or sample-
based estimations with sampling variability . 
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Results 
 
 
 
Women 
 
 
Among Finnish women, falls were the leading cause of unintentional injury death for the entire 
period 1971-2016 (Fig. 1). The number and rate of their fall deaths rose until the end of 1990s after 
which these figures have stayed relative stable (Fig. 1).  In 2016, 548 women died due to a fall with 
the rate (per 100,000 persons) of 23. 
A steep decline occurred in women’s road traffic crashes. The death rate (per 100,000 persons) of 
women’s road traffic crashes was 16 in 1971 but only 2 in 2016 (Fig. 1). In 1971, 296 Finnish 
women died in road traffic crashes while this number was no more than 43 in 2016 (Fig. 1). 
The number and rate of women’s deaths due to alcohol or other poisoning was relatively low 
during the entire study period (Fig. 1). These figures increased until 2008 after which they started 
to decline.  Drownings and water traffic crashes were uncommon causes of death in Finnish women 
during 1971-2016 (Fig. 1). 
 
 
 
Men 
 
 
Among Finnish men, a drastic decline in both the number and rate of injury deaths between 1971 
and 2016 occurred in road traffic crashes (Fig. 2). The death rate (per 100,000 person-years) of 
men’s road traffic crashes was 46 in 1971 but only 7 in 2016. The corresponding numbers were 760 
victims vs. 160 victims, respectively (Fig. 2). 
As in women, the number and rate of men’s fall-induced deaths increased during the study 
period, falling being clearly the leading category of men’s unintentional injury death in 2016 (Fig. 
2). Parallel to women, the increasing trend in men’s fall deaths leveled off at the beginning of the 
new millennium (Fig. 2).  In 2016, 648 men died due to a fall with the rate (per 100,000 persons) of 
29. These numbers were higher than those in women. 
There was a notable rise in the number and rate of men’s unintentional alcohol and other 
poisoning deaths, especially since 2003.  Fortunately, this trend turned to a clear decline after the 
year 2007 (Fig. 2). During the entire study period of 1971-2016, men’s deaths due to drownings and 
water traffic crashes have shown a steady decline (Fig. 2). 
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Discussion 
 
Finland has experienced a drastic change in the profile of unintentional injury deaths between 1971 
and 2016 with falls (and partly poisonings) replacing road traffic crashes as the leading causes of 
injury-induced death. The decline in traffic-induced deaths has been remarkable, particularly given 
that the Finnish car pool and driven kilometers per year have multiplied during the recent decades. 
The reasons for this positive time trend are multifactorial, but the most likely explanation is 
improved traffic safety, perhaps as the result of the multidimensional traffic safety program 
conducted in Finland since the late 1960s [8]. The program has included road and traffic planning 
and legislation, more comprehensive traffic supervision and control (particularly controlling speeds 
and driving under the influence of alcohol and illicit drugs), improved vehicular safety (car body, 
seats, seat belts, air bags, and child safety-seat restraints), and intense promotion of the use of 
bicycle helmets and other traffic safety issues among the general public. More rapid access to 
emergency services and improved trauma care is an additional factor that may contribute to the 
above-noted decline in fatal traffic injuries [8-10]. 
According to our findings, falls are currently the number one cause in injury-induced deaths 
among Finnish men and women: most of the victims are elderly persons and they are also 
responsible for most of the changes seen in fall-deaths by time [7, 8];, and the number of fall- 
induced deaths is expected to increase with continuous aging of the population [7, 13].  On the other 
hand, the current study shows that the number and rate of fall-induced deaths have stabilized in 
recent years (Figs. 1 and 2).  One reason for this positive development could be that the average 
functional ability of the older adults has improved in Finland thus resulting in less falls and related 
injuries [14-16]. In addition, more rapid access to emergency services and improved trauma care 
may have contributed to the observed stabilization of the fall-death rate. Nevertheless, the number 
of older adults in Finland is rising so rapidly that there is a clear need for effective falls prevention 
actions to reduce the number of fall-induced injuries and related deaths. This should receive high 
priority in our health policy because older individuals’ falls prevention actions are effective and the 
measures can be organized cost-effectively [17, 18]. 
The rise in poisoning deaths due to alcohol and other substances (mostly psychotropic drugs) at 
the beginning of the new millennium (years 2003-2007) was alarming, but fortunately this trend 
turned to a clear decline in both genders rather soon after the year 2007 (Figs. 1 and 2). Exact 
reasons for this quick rise and subsequent decline remained unknown, but most likely our alcohol 
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  and drug policy - after quick rethinking, education, counselling, and restrictive actions - was able to react effectively to increased substance consumption [19]. 
A limitation in the current study is that our findings in Finland can not be directly generalized to 
other nations. On the other hand, Finland, an EU-member state with a well-defined Caucasian 
population of 5.5 million people, is a rather typical representative of Northern Europe, and therefore 
our injury profile observations and their secular trends should not deviate much from those in other 
advanced societies. 
 
 
 
 
 
Conclusions 
 
Unintentional injury deaths in road traffic crashes declined drastically among adult Finnish persons 
during 1971-2016.  In contrast, increase in their fall-induced deaths was notable, and therefore 
effective preventive actions should be initiated to control this development. 
 
 
 
What is already known on the subject 
• Injuries are a major public health issue and among the leading causes of death worldwide. 
• In Finland, over 1.2 million accidents, assaults or self-harms lead to physical injury annually.    
What this study adds 
• Unintentional injury deaths in road traffic crashes declined dramatically in adult Finns 
between 1971 and 2016. 
• However, simultaneous increase in their fall-induced deaths was of concern. 
• Effective preventive actions should be started to control the latter development. 
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Fig. 1 Number (A) and incidence rate (per 100,000 individuals) (B) of the most frequent 
unintentional injury deaths in Finland among women 15 years of age or older in 1971-2016. 
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Fig. 2 Number (A) and incidence rate (per 100,000 individuals) (B) of the most frequent 
unintentional injury deaths in Finland among men 15 years of age or older in 1971-2016. 
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